Introduction:
Traumatic brain injury (TBI) is a leading cause of morbidity, mortality, disability and socioeconomic losses in India and other developing countries It is estimated that nearly 1.5 to 2 million persons are injured and 1 million 1 succumb to death every year in India resulting in deaths, injuries and disabilities of young and productive people of our society.
Road traffic injuries are the leading cause (60%) 2 of TBI followed by falls (20%-25%) and violence (10%). Alcohol involvement is known to be present among 15%-20% of TBIs at the time of injury.
The failure to implement several proven countermeasures and neglect of people's safety has only resulted in increase of TBI. Technological advancements in recent years have clearly reduced the case fatality rates from Injuries and TBI, especially in Urban India.
However, the problem continues to be high in rural and peripheral areas due to lack of adequate trauma care. Many injured continue to live with disabilities resulting in increasing socio-economic burden and poor quality of life. Importance should be given to all three aspects of brain injuries, namely: prevention, management and rehabilitation, integrated through well coordinated activities in a systematic approach.
During a TBI, systemic insults and brain swelling overlap with primary injuries-hematoma, contusion, and diffuse axonal injury 3 (DAI) which can cause even more swelling, leading to increased intracranial presure 3 (ICP) and decreased cerebral perfusion pressure 3 
(CPP).
Brain injuries differ dramatically from patient to patient depending on the location, type, intensity, and duration of the injury. An injury can immediately cause rips in the white matter, brain hemorrhage, swelling, and, most commonly, bruising 4 .
One insult is superimposed on another as, following the injury, the brain begins to experience reduced blood flow and oxygen deficiency.
Within minutes or hours after an injury, tiny holes rip through neuronal membranes and ion channels get stuck open, leaking proteins and neurotransmitters. Free radicals and calcium spread, causing cell death and tissue damage. The damage can be isolated or extensive
Head injuries include both injuries to the brain and those to other parts of the head, such as the scalp and skull.
It can be classified as closed or open 3 . A closed non-missile head injury is where the dura mater remains intact. The skull can be fractured, but not necessarily. A penetrating head injury occurs when an object pierces the skull and breaches the dura mater. Brain injuries may be diffuse, occurring over a wide area, or focal, located in a small, specific area.
Head injury may cause skull fracture, which may or may not be associated with injury to the brain. Some patients may have linear or depressed skull fractures.
If intracranial hemorrhage occurs, a hematoma within the skull can put pressure on the brain. Types of intracranial hemorrhage include subdural, subarachnoid, extradural, and intraparenchymal hematoma 4 Brain injury can be at the site of impact, but can also be at the opposite side of the skull due to a countercoup effect the impact to the head can cause the brain to move within the skull, causing the brain to impact the interior of the skull opposite the head-impact.
TBI results from an impact to the head that disrupts normal brain function. A head injury may be mild or severe depending on causative factors such as due to falls, motor vehicle crashes, colliding or being struck by an object, and assaults 4 .
Head trauma can sometimes be obvious or discrete. In the case of an open head injury, the skull is cracked and broken by an object that makes contact with the brain.
Other factors which may cause impact on head may be in the form of lacerations, bumps, or bruises Globally, the incidence of head injury is increasing, mainly due to increasing traffic in low-and middleincome countries Maas et al., 2008 5 . TBI remains a leading cause of death and disability in Europe and the U.S., both in children and young adults. There is therefore a great need to advance clinical care
Head injury may be classified as mild, modrate, severe………… Mild traumatic brain injury it is estimated that 70%-85% of all traumatic brain injuries fall into the mild category. While they rarely require inpatient rehabilitation, patients commonly report cognitive and behavioural changes from which they recover within 3-6 months 6 Moderate brain injury is defined as a brain injury resulting in a loss of consciousness from 20 minutes to 6 hours and a Glasgow Coma Scale of 9 to 12 Severe brain injury is defined as a brain injury resulting in a loss of consciousness of greater than 6 hours and a Glasgow Coma Scale of 3 to 8…….. Other Consequences of traumatic brain injury are neurological impairment like motor function impairment sensory loss, spasticity, cognitive impairment, personality and behavioral changes and psychiatric disorders. 8 Spasticity is a condition in which certain muscles are continuously contracted. This contraction causes stiffness or tightness of the muscles and can interfere with normal movement and gait. Spasticity is usually caused by damage to the portion of the brain that controls voluntary movement. The damage causes a change in the balance of signals between the nervous system and the muscles. This imbalance leads to increased activity in the muscles. Spasticity negatively affects muscles and joints of the extremities 8
Prevalence and Incidence:
Spasticity affects more than an estimated 12 million people worldwide. About 80 percent of people with cerebral palsy (CP) have varying degrees of spasticity. With an estimated 500,000 people in the United States with some form of CP, this equates to about 400,000 people with some degree of CPrelated spasticity.
About 80 percent of people with have varying degrees of spasticity. With an estimated 400,000 people in the United States, this equates to about 320,000 people with some degree of spasticity.
Other conditions that may cause spasticity include: TBI, Spinal cord injury (SCI).Brain damage due to a lack of oxygen Stroke Encephalitis Meningitis Adrenoleukodystrophy Amyotrophic lateral sclerosis Lou Gehrig's disease Phenylketonuria 9
Spasticity in TBI:
Spastic hypertonia often occurs after a TBI as a result of damage to the brain stem, cerebellum or midbrain. This damage affects the reflex centers in the brain, interrupting message flow along different nerve pathways. This disruption can cause changes in muscle tone, movement, sensation and reflex. The location of the TBI may determine which areas of the body are affected and what motor deficits occur. The reflex centers in the brain are more complex than those in the spinal cord. Shortly after a brain injury, many people experience a period of increased muscle tone in which their body posture becomes very rigid. Some signals may not reach the reflex centers of the brain, or the brain may send too many signals, causing the muscles to not respond properly 10 .
There are many methods which are used reduce spasticity this may include electrical stimulation, temporary braces or casts, limb positioning, application of cold packs, stretching, biofeedback , and drugs etc.
Electrical stimulation have been investigated a therapeutic regimen using neuromuscular electrical stimulation (NMES) dramatically decreases spasticity of the upper extremity in young patients with cerebral palsy 11 The application of braces and casts can prevent the formation of contractures in the spastic limb and serial casting and can improve the range of movement in a joint that is already contracted -a new cast being applied every few days as the range improves. Some equipment can also aid positioning, e.g., T roles, wedges, cushions, and foot straps 12 Correct positioning, certainly for the immobile patient, is an important aspect of management. Incorrect positioning in bed, particularly in the early stages after stroke or brain injury, is a major cause of unnecessary spasticity 13 Biofeedback is the use of an electrical monitor that creates a signal-usually a sound-as a spastic muscle relaxes. In this way, the person with spasticity may be able to train himself to reduce muscle tone consciously 14 .
Medications frequently used in the treatment of spasticity include baclofen, benzodiazepine, clonidine, dantrolene, gabapentin, botulinum toxin 15 Icing Application to spastic muscles usually for 10 minutes or longer may improve muscle tone decreases neural, muscle spindle firing and provides inhibition of muscle tone icing inhibits monosynaptic stretch reflex and lowers the receptor's sensitivity, thus inhibits spastic muscles, but the effect is short lived 16 .
Maintain muscle length through passive or active exercise and stretching regimens including standing or splinting can be key in managing spasticity both in the short and the long term conditions, Stretching exercises were developed to manage spasticity, including passive and active stretching, positioning, and isotonic and isokinetic stretching Prolonged muscle stretch reduced motor neuron excitability 17
Statement of question:
Is there any effect of comparison of facilitation and inhibition technique on spasticity in upper limb in chronic head injury.
Hypothesis:
Alternate hypothesis:
There is more effect of inhibition as compared to facilitation on spasticity in chronic head injury patients.
Null hypothesis:
There is more effect of facilitation as compared to inhibition on spasticity in head injury patients.
Purpose:
It has been seen that various studies has been done for reduction of spasticity by various mechanism such as , electrical stimulation , icing, drugs, stretching, splinting but very few study has been done using comparison of quick icing and prolong stretching. Therefore this study is design to find out the effect of comparison of facilitation and inhibition technique on spasticity in upper limb in chronic head injury. 22 The prolonged muscle stretch (PMS) has been proven to be an effective approach to reduce excessive muscle tone. 
11)
Jo HM et al.NeuroRehabilitation, 04/17/2013 .Improvements in spasticity and motor function using a static stretching device for people with chronic hemiparesis following stroke 28 ; It was found that the static stretching device effectively relieved spasticity and improved motor function in subjects with severe spasticity and incomplete weakness following stroke.
12)
Jo HM et al. Improvements in spasticity and motor function using a static stretching people with chronic hemiparesis following stroke NeuroRehabilitation, 04/17/2013 suggested that effect of a static stretching device on spasticity and motor function for people with chronic hemiparesis following stroke. In this study it was found that the static stretching device effectively relieved spasticity. . However, the lack of a demonstrable benefit of treatment may be due the fact that we examined the effects of a single, rather than repeated treatment cycles. 19) The effect of icepack cooling on spasticity SAJSM vol 18 No. 3, 2006 . Cooling also has an analgesic effect, slows nerve conduction velocity, and decreases muscle spasm and spasticity.
20)
Treatment/cold-applications Last Updated: Oct 18, 2014. Application of cold relaxes muscle spasm and minimizes upper motor neuron spasticity 33 . the muscle must be cooled; this process takes 10 minutes in thin patients and up to 60 minutes in more obese persons…………… 21) Ganesh Bavikatte and Tarek Gaber. Approach to spasticity in General practice: BJMP 2009: 2(3) 29-34. Cooling of muscles this inhibits mono synaptic stretch reflex and lowers the receptor's sensitivity34, different techniques such as quick icing and evaporating spray like ethyl chloride are occasionally used.
22)
Spasticity and Icing JULY 20, 2014. Quick icing is for facilitation and not for inhibition.To inhibits a muscle static icing for 20 minutes should be used with proper method as it reduces the muscle spindle excitability and stimulates GTO inhibition. 23) John Christopher A. de Luna, et al ). Icing/quick icing is applied on the skin in 3 quick swipes and water bottled with a towel between swipes for the facilitation of muscle activity and ANS response. Instrumentation; ice cubes, rubber gloves, knee hammer, stop watch Procedure: The patient was divided into two groups, group A and group B .In each group 20 patients were taken. Treatment was given for 6 days a week for 1 month in each group. Group A was treated with quick icing for 10 minutes on antagonist muscle. Group B was treated with long duration sustained stretch up to duration of 1minute. Group: B have better results than group: A which is statically showed There is a significant difference in pre-intervention scores and post intervention scores Thus it shows that those patient who receive prolong sustained stretching Limitation of study A small sample size was one of the major limitations of the study. As patients are not that much financially stable to bear the expenses of the hospital for longer periods of time that is 3to 4 months for head injury patient. Conclusion This study thus concludes that prolonged sustained stretching have a significant impact on reduction of tone according to modified ashworth scale. The patient who received prolonged sustained stretching has better results. Thus groupB showed a significant reduction in tone as compared to group A Thus, concluded that sustained stretching on spastic agonist muscle is superior to quick icing on antagonist muscle. 
Instrumentation

Annexure
CONSENT FORM
DEPARTMENT OF PHYSIOTHERAPY, DOLPHIN (PG) INSTITUTE OF BIOMEDICAL AND NATURAL SCIENCES, MANDUWALA, DEHRADUN
I………………….hereby give the consent to participate in the study, "comparisation of antagonist fascilitation versus agonist inhibition on spasticity in head injury". A study being conducted by Mohit bhatt Post graduate Student from the department of physiotherapy, Dolphin P.G Institute of Biomedical & Natural Sciences, Manduwala, Dehradun I have been informed about the nature and purpose of study. The above said information has been explained to me in the language I understand. I have been assured that the information I give will be kept confidential. I am free to withdraw from the study at anytime I wish to.
Date:
(Signature)
Language used:
